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I A transmission power control method in 
CDMA, which is capable of increasing the 
capacity in tenms of the number of subscribes 
by reducing transmission power by achieving 
highly accurate transmission power control 
during a soft handoff. A mobOe station deter- 
mines its transmissk>n power during the soft 
handoff by comparing a transmission power 
control bit from ttie old base station witii that 
from a new base station, and by selecting the 
transmission power control bit that indicates 
k)wer transmission power of the nrK)bOe station. 
In addition, the mobDe station determines the 
transmisskm power control bit for the t>ase 
stations by comparing the received SIR from the 
old base station with that from the new base 
station, and by selecting the greater received 
SIR. This make it po^ble to reduce ttie trans- 
missbn power, and increase the capacity in 
tenms of the number of subscribers. 
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The present invention relates to a transmission 
power control method for radio communications using 
a CDMA (Code Division Multiple Access) system, and 
a mobile station using this method. 

In CDMA systems, transm^ion power control is 5 
an essential technique. This is because SIRs (Signal- 
to-Noise Ratios) of signals which are transmitted 
from nx)bile stations and received by a base station 
within a cell nmjst be kept equal to each other at the 
base station to prevent the reduction in the capacity io 
in terms of the number of subscrit>ers. In add&ion, 
SIRs of signals which are transmitted from the base 
station and received by the mobile stations must be 
made equal. 

CDMA systems can use a characteristic channel is 
transfer method called soft handoff. The soft handoff 
is characterized by oomniencing comnmjnications 
with a new base station before terminating communi- 
cations with the old base station. Specifically, a nrK>- 
bile station transmits a signal simultaneously to the 20 
old base station and a new base station in the same 
code and at the same frequency, in different codes 
and at the san^e frequency, in the same code and at 
different frequencies, or in different codes and at dif- 
ferent frequencies, and transfers communk^ations 25 
from the old base statbn to the new base statk>n in 
accordance with received power of signals indepen- 
dently received from the two base stattons. There- 
fore, the soft handoff is an effective nnethod for reduc- 
ing transmissk)n power of the mobile statk>ns and 30 
base stations. 

Fig. 1 schematically illustrates a soft handoff. In 
Fig. 1 , the reference character BS1 designates an old 
base station, BS2 designates a new base stafion, and 
PS1 denotes a vnobWe station that transmits a signal 35 
or signals to the two base stations BS1 and BS2. In 
this case, the mobile station transmits one wave 
when the same code and the same frequency are 
used, and two waves when different codes and dif- 
ferent frequencies are used. On the other hand, the 40 
base stattons BS1 and BS2 transmit independent sig- 
nals of the same content to the mobile statton PS1. In 
this figure, the mobile station PS1 is transferring its 
communicatnns with the old base station BS1 to 
communicatk)ns with the new base statk>n BS2. 45 

Fig. 2 shows a conventional transmission power 
control method during a soft handoff. When the mo- 
bile station PS1 in the cell linked to the base station 
BS1 is nrx>ving as shown in Rg. 1 , it starts a soft hand- 
off from the old base statton BS1 to the new base sta- so 
tk>n BS2. More specif k:ally, the mobile station PS1 
detects the reduction in the received power in the 
perch channel from the old base statton BS1, and 
starts the soft handoff to a new base station having 
a perch channel which provides the mobile station 55 
PS1 with highest received power among neighboring 
cells. Here, a perch channel refers to a channel used 
when a mobile station selects a new base station. 



Each base statk>n transnuts through its perch chan- 
nel. The nDobile station measures received powers 
sent through the perch channels of respective base 
^k)ns, and begins to change the connection to the 
base station which provides the vnobWe ^ion with 
the maximum received power. Thus, the nK)bile sta- 
tin selects the new base statbn that provides the 
maximum received power. During the soft handoff, 
the transmission power control is performed by open 
loop control. Rg. 2 illustrates this. The nrtobile statton 
PS1 measures received power levels from the base 
statbns BS1 and BS2 at step S1, and controls its 
transmission power levels to the base statbns BS1 
and BS2 independently at step 82 on the basis of tfte 
received power levels. On the other hand, the base 
statk>ns BS1 and BS2 measure received power levels 
from the nrx>bile statton at steps S3 and 34, respec- 
tively, and control their transmission p0¥^ levels to 
the mobile station PS1 at steps S5 and 86 indepen- 
dently. 

Thus, the open loop transmission power control 
is used in the conventional soft handoff. As a result, 
highly accurate transmission power control cannot be 
achieved in the case where there is little correlation 
between a forward (from base statk>n to nriobile sta- 
tnn) channel and a reverse (from nnobite station to 
base station) channel. This presents a problem in that 
the capacity 'm terms of the number of subscrit>ers is 
reduced. 

Therefore, an object of the present invention is to 
provide a transmission power control method in a 
CDMA system, and a mobile station using the san^e, 
which can Increase the capacity in terms of the num- 
ber of subscribers by implementing highly accurate, 
power reduced transmission power control. 

In a first aspect of the present invention, there is 
provided a transmissbn power control method during 
a soft handoff which transfers communicattons be- 
tween a nr>obile station and an old base station to 
communk^ations between the mobile statk>n and a 
new base station in a CDMA (Code Divisk>n Multiple 
Access) system, the transmisston power control 
method comprising the steps of: 

extracting, at the mobile statnn, a first trans^ 
mission power control bit which designates transmis- 
sion power of the nnobile statk)n, from a received sig- 
nal transmitted from the old base statk>n; 

extracting, at the mobile statk>n, a second 
transmission power control bit whk:h designates 
transmission power of the mobile statbn, from a re- 
ceived signal transmitted from the new base statk)n; 

comparing, at the mobile statfon, the transmis- 
sion power designated by the first transmissk)n pow- 
er control bit and the transmission power designated 
by the second transmission power control bit; 

selecting, at the wobWe station, one of the first 
transmissk>n power control bit and the secorui trans- 
mission power control bit, a selected transmissk>n 
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power control bit designating lower transmission 
power and 

controlling, at the wobWe station, the transniis- 
sion power of the nrK>bile station in accordance wfth 
the selected transmssion power control brL 

Here, the niobile station may perform the soft 
handoff with the old base station and the new base 
station by using one of the combinations of an identi- 
cal spreading code and an identical trar^mission fre- 
quency, different spreading codes and an identical 
transmission frequency, an identical spreading code 
and different transmission frequencies, and different 
spreading codes and different transmission frequen- 
cies. 

In a second aspect of the present invention, there 
is provided a transmission power control method dur- 
ing a soft handoff which transfers conruminications 
between a nr¥>bile station and an old base station to 
communications between the mobile station and a 
new base station in a CDMA (Code Division Multiple 
Access) system, the transmission power control 
method comprising the steps of: 

measuring, at the mobile station, a first SIR 
(Signal-to-lnterference Ratio) of a received signal 
from the old base station to interference; 

measuring, at the mobile station, a second SIR 
of a received signal from the new base station to the 
interference; 

comparing, at the mobile station, the first SIR 
with the second SIR; 

selecting, at the mobile station, one of the first 
SIR and the second SIR. a selected SIR being greater 
than the other, 

deciding, at the mobile station, in accordance 
with the selected SIR, a transmission power control 
bit for determining transmission power of the old base 
station and the new base station; and 

transmitting the transmission power control bit 
from the mobile station to the old base station and the 
new base station. 

The transmission power control method may fur- 
ther comprise the steps of: 

measuring, at the mobWe station, a first SIR 
(Signal-to-lnterference Ratio) of the received signal 
from the old base station to interference; 

measuring, at the mobile station, a second SIR 
of the received signal from the new base station to the 
interference; 

comparing, at the mobile station, the first SIR 
with the second SIR; 

selecting, at the mobile station, one of the first 
SIR and the second SIR, a selected SIR being greater 
than the other, 

deciding, at the mobile station, in accordance 
with the selected SIR, a third transmission power con- 
trol bit for determining transmission power of the old 
base station and the new base station; and 

transmitting the third transmission power con- 



trol bit from the nrwbile station to the old base station 
and the new base station at transmission power oon- 
trolted in accordance with the selected transmission 
power control bit 

5 In a third aspect of the present invention, there is 

provided a mobile station performing transmission 
power control during a soft handoff which transfers 
communications between a mobile station and an old 
base station to communications between the mobile 

10 station and a new base station in a CDMA (Code Dh 
vision Multiple Access) system, the nrK>bile station 
comprising: 

means for extracting a first transmission pow- 
er control bit which designates transmission power of 

15 the mobile station, from a received signal transmitted 
from the old base station; 

means for extracting a second transmission 
power control bit which designates transmtesion pow- 
er of the mobile station, from a received signal trans- 

20 mitted from the new base station; 

means for comparing the transmission power 
designated by the first transmission power control bit 
and the transmission power designated by the sec- 
ond transmission power control bit; 

25 means for selecting one of the first transmis- 

sion power control bit and the second transmission 
power control bit, a selected transmission power corv 
trol bit designating lower transmission power; and 
means for controlling the transmission power 

30 of the nrtobile station in accordance with the selected 
transmission power control bit 

In a fourth aspect of the present invention, there 
is provided a nrK>bile station performing transmission 
power control during a soft handoff which transfera 

35 communications between a mobi le station and an old 
base station to comntunications between the nrK>bile 
station and a new base station in a CDMA (Code Di- 
vision Multiple Access) system, the mobile station 
comprising: 

40 means for measuring a first SIR (Signal-to-ln- 

terference Ratio) of a received signal from the old 
base station to interference; 

means for n>easuring a second SIR of a re- 
ceived signal from the new base station to the inter- 
45 ference; 

means for comparing the first SI R with the sec- 
ond SIR; 

means for selecting one of the first SIR and the 
second SIR, a selected SIR being greater than the 
50 other; 

means for deciding, in accordance with the se- 
lected SIR, a transmission power control bit for deter- 
mining transmission power of the old base station and 
the new base station; and 
55 transmitting the transmission power control bit 

from the mobile station to the old base station and the 
new base station. 

The mxkbile station nr^y further comprise: 
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means for measuring a first SIR (S^nal-to-ln- 
terference Ratio) of the received signal from the old 
base station to interference; 

means for me^uring a second SIR of the re- 
ceived signal from the new base station to the inter- 
ference; 

means for comparing the first SIR with the sec- 
ond SIR; 

means for selecting one of the first SIR and the 
second SIR, a selected SIR being greater than the 
other; 

means for deciding, in accordance with the se- 
lected SIR, a third transmission power control bit for 
determining transmission power of the old base sta- 
tion and the new base station; and 

means for transmitting the third transmission 
power control bit from the nrK>bile station to the old 
base station and the new base station at transmission 
power controlled in accordance with the selected 
transmission power control bit 

According to the present invention, the mobile 
station determines its transmission power during the 
soft handoff by comparing a transmission power con- 
trol bit from the old base station with that from the 
new base station, and by selecting the transmission 
power control bit that indicates lower transmission 
power of the mobile station. Alternatively or in addi- 
tion, the mobile station determines during the soft 
handoff the transmission power control bit for the 
base stations by comparing the received SIRf rom the 
old base station with that from the new t>ase station, 
and by selecting the greater received SIR. This make 
it possible to reduce the transmission power of the 
base stations, and increase the capacity in terms of 
the number of subscribers. 

The above and other objects, effects, features 
and advantages of the present invention will become 
more apparent from the following description of the 
embodinnent thereof taken in conjunction with the ao 
companying drawings. 

Fig. 1 is a schematic diagram illustrating a com- 
mon soft handoff; 

Fig. 2 is a diagram illustrating a conventk)nal 
transmission power control method; 
Fig. 3 is a diagram illustrating a first transmission 
power control nnethod in accordance with the 
present invention; 

Fig. 4 is a diagram illustrating a second transmis- 
sion power control nf)ethod in accordance with the 
present invention; 

Fig. 5 is a diagram illustrating a third transmis- 
sion power control method in accordance with the 
present invention; and 

Figs. 6A and 6B are block diagranris showing an 
embodiment of a mobile statbn, to which the third 
transmission power control method in accor- 
dance with the present invention is applied. 
The invention will now be described with refer- 



ence to the accompanying drawings. 

Rg. 3 illustrates a first method in accordance with 
the present invention. When the mobile station PS1 
is carrying out a soft handoff with respect to the base 

5 statnns BS1 and BS2, the vnobWe station determines 
its transmission power level to the base stations BS1 
and BS2 in accordance with the transmission power 
control bits transmitted from these base statk>ns BS1 
and BS2, thereby performing a closed loop transm»- 

10 sk>n power control. 

More specifically, the nubile station compares 
the transmissbn power control bit from the base Na- 
tions BS1 with that from the base station BS2 at step 
S11. Since the transmissk)n power control bit from 

15 the base ^ion BS1 and that from the base station 
BS2 are independent of each other, the values of the 
bits may differ from each other. In such a case, the 
nrrabile statton PS1 determines its transmissk>n pow- 
er in accordance with the transmission power control 

20 bit that indicates lower transmission power to the nDO- 
bile station PS1 at step S12. 

Thus, according to the present inventbn, when 
the nK)bile station PS1 is moving from the old base 
statton BS1 to the new base statton BS2, the trans- 

25 mission power control of the nrtobile station is per- 
fomr>ed in accordance with the transntission power 
control bit transmitted from the base station having 
greater received SIR than the other base station. As 
a result, the received SIR at the old base station BS1 

30 is rapkjiy reduced, and the channel between the old 
base statk)n BS1 and the mobile statk>n is discon- 
nected. This makes it possible to complete the soft 
handoff in a short time, and to reduce the transmis- 
sbn power, as well. Reductton in the transmission 

35 power of the mobile station PS1 thus achieved makes 
it possible to reduce the interference to other cells, 
and hence, to increase the capacity in terms of the 
number of subscribers. 

Rg. 4 illustrates a second method in accordance 

40 with the present invention. When the mobile station 
PS1 is carrying out a soft handoff with respect to the 
base statk>ns BS1 and BS2, the base statk>ns BS1 
and BS2 determine their own transmissnn power lev- 
els to the nru)bile station PS1 in accordance with the 

45 transmission power control bit for the base stations 
which is transmitted from the rrwbile station, thereby 
performing a dosed loop transmission power control 
as in the case of Fig. 3. 

Next, a method in which the mobile station PS1 

50 determines the transmissbn power control bit for the 
base stations will be described. The transmission 
power control bit is used to determined the transmis- 
sbn power of the base stations BS1 and BS2. Since 
the base stations BS1 and BS2 transmit independent 

55 waves to the mobile statbn PS1, the received SIRs 
at the mobile statbn will differ from each other. Tak- 
ing account of ths, the transmission power control bit 
for the t>ase Nations is determined as shown in Fig. 
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4. 

In Rg. 4, the mobile station PS1 measures the re- 
ceived SIR from the old base statk>n BS1 and that 
from the new base station BS2 at step S21. Subse- 
quently, the mobile station PS1 compares the two 5 
SIRS at step 822, and determines the transmission 
power control bit for the base stations in accordance 
with the SIR having a greater value at step S23. 

Thus, according to the present invention, when 
the nrK)bile station PS1 is moving from the old base io 
station BS1 to the new base station BS2, the nrK>bile 
station PS1 determines the transmission power con- 
trol bit for the base station on the basis of the greater 
received SIR at the nrx)bile station. As a result, the re- 
ceived SIR from the old base station BS1 is rapidly re- 15 
duced, and the channel between the old base station 
BS1 and the mobile station PS1 is disconnected. This 
makes it possible to complete the soft handoff in a 
short time, and to reduce the transmission power, as 
well. Reduction in the transmission power of the base 20 
stations thus achieved makes it possible to prevent 
the base stations from becoming interference sourc- 
es to other ceils, and hence, to increase the capacity 
in terms of the numt>er of subscribers. 

Fig. 5 illustrates a third method in accordance 25 
with the present inventbn, which is normally enrv 
ployed in actual transmissk>n power control. In Fig. 5, 
the transmission power of the nrK>bile station PS1 is 
determined at steps S11 and S12 as in Fig. 3, and the 
transmission power control bit for the base stations, 3o 
which is used to determine the transmissbn power of 
the base stations BS1 and BS2, is determined at 
steps S21 - S23 as in Fig. 4. 

Figs. 6A and 6B are block diagrams showing an 
embodiment of the mobile station PS1 in accordance S5 
with the present invention. In Figs. 6Aand 6B, the ref- 
erence numeral 10 designates an antenna, the refer- 
ence numeral 11 designates a diplexer, the reference 
numeral 12 designates an RF receiver, the reference 
numerals 13 and 13' designate despreaders, the ref- 40 
erence numerals 14 and 14' designate denrK)dulators, 
the reference numeral 15 designates a transmission 
power control (TPC) bit extractor, the reference nu- 
meral 16 designates a transmissk>n power control bit 
selector, the reference numeral 17 designates a 45 
transmission power controller, the reference nunner- 
als 18 and 18' designate desired wave receh^ed pow- 
er detectors provided in the despreaders 13 and 13', 
the reference numerals 19 and 1 9* designate interfer- 
ence wave received power detectors provided in the so 
despreaders 13 and 13', the reference numerals 20 
and 20' designate SIR calculators, the reference nu- 
meral 21 designates an SIR selector, the reference 
nunteral 22 designates a transmission power control 
bit decision portion, the reference numeral 23 desig- 55 
nates a signal generator, the reference numeral 24 
designates a modulator, the reference numeral 25 
designates a spreader, and the reference numeral 26 



designates an RF transmitter. 

Next, the operation of the mobile Nation will be 
described referring to Figs. 6A and 6B. A spread- 
spectrum signals transmitted from the base ^ions 
BS1 and BS2 are received by the antenna 10. The re- 
ceived signals are inputted to the RF receiver 12 via 
the diplexer 11. 

In the RF receiver 12, the received signals are 
passed through a bandpass filter (BPF) to remove 
components outside the pass band, and are ampli- 
fied by an amplifier. The amplified signal is dom- 
converted to an intermediate frequency (IF) signal by 
a signal generated by a local osdilator. The IF signal 
is passed through a bandpass filter, and its levels is 
corrected to an appropriate signal level by an auto- 
matic gain control circuit (AGC). The output of the 
AGC undergoes a quasi-coherent detection, and is 
frequency-converted Into a baseband signal. The 
baseband signal is passed though a lowpass filter 
(LPF), undergoes an analog-to-digital (A/D) conver- 
sk>n, and is outputted as a digital signal. 

The digital signal outputted from the RF receiver 
12 is despread by the despreaders 13 and 13', and 
are outputted as narrow t>and modulated signals sinv 
iiar to those generated at the base stations BS1 and 
BS2. The modulated signals are demodulated by the 
denrKKjulators 14 and 14'. 

The outputs of the denrKxlulators 14 and 14' are 
supplied to the transmissbn power control bit extrac- 
tor 15 which extracts from the denrKxlulated signals 
the transmissbn power control bits transmitted from 
the base stations BS1 and BS2. The extraOed trans- 
mission power control bits are compared by the TPC 
selector 16, and the TPC bit that indicates snrmller 
transmissbn power of the ntobile station is selected 
when the two TPC bits differ. The selected TPC bit is 
supplied to the transmission power controller 17, 
which determines the transmission power of the nrvo- 
bile station on the basis of the selected transmission 
power control bit, and provides the RF transmitter 26 
with the transmissbn power control information. 

On the other hand, the desired wave received 
power detectors 18 and 18' and the interference 
wave received power detectors 19 and 19' in the de- 
spreaders 13 and 13* detect the desired wave re- 
ceived powers from the base stations BS1 and BS2, 
and the interference wave received powers to the de- 
sired received waves from the base stations, respec- 
tively. On the basis of the detected desired wave re- 
ceived powers and the interference wave received 
powers, the SIR calculators 20 and 20* obtain the re- 
ceived SIRS of the signals transmitted from the base 
statbns BS1 and BS2, respectively. The SIR selector 
21 compares the two received SIRs, and selects the 
received SIR whose value is greater than the other. 

The transmission power control bit decision por- 
tbn 22 compares the selected received SIR with a 
predetermined reference SIR, and produces a trans- 
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mission power control bit which commands an in- 
crease in the transmission power of the base stations 
when the received SIR is less than the reference SIR. 
or produces a transmission power control bit which 
convnands a decrease in the transmission power 
when the received SIR is greater than the reference 
SIR, and supplies the transmission power control bit 
to the signal generator 23. 

The signal generator 23 forms a frame to be 
transmitted, which includes the transmission power 
control bit supplied from the transmission power con- 
trol bitdectston portion 22, and provides it to the mod- 
ulator24 as a transmitted signal. The transmitted sig- 
nal is modulated by the modulator 24, spread by the 
spreader 25, and is supplied to the RF transmitter 26. 
The transmitted signal which is frequency converted 
to an IF and then to an RF band by the RF transmitter 
26 is transmitted at the transmission power based on 
the control information outputted from the transmis- 
sion power controller 16. 

The present invention has been described in de- 
tail with respect to an embodinoent, and it will now be 
apparent from the foregoing to those skilled in the art 
that changes and modifications may be made without 
departing from the invention in its broader aspects, 
and it is the intention, therefore, in the appended 
dainris to coverall such changes and modifications as 
fall within the true spirit of the invention. 



Claims 

1. A transmission power control niethod during a 
soft handoff which transfers communications be- 
tween a mobile station and an old t>ase station to 
communications between the mobile station and 
a new base station in a CDMA (Code Division 
Multiple Access) systenn, said transmission pow- 
er control method characterized by comprising 
the steps of: 

extracting, at said mobile station, a first 
transmission power control bit which designates 
transmission power of the mobile station, from a 
received signal transmitted from said old base 
station; 

extracting, at said mobile station, a sec- 
ond transmission power control bit which desig- 
rmtes transmission power of the nx)bile station, 
from a received signal transmitted from said new 
base station; 

comparing, at said mobile station, the 
transmission power designated by said first 
transmission power control bit and the transmis- 
sion power designated by said second transmis- 
sion power control bit; 

selecting, at said mobile station, one of 
said first transmission power control bit and said 
second transmission power control bit, a selected 



transmission power control bit designating lower 
transmission power; and 

controlling, at said mobile station, the 
transmission power of said im>bile station in ac- 
5 cordance with said selected transmssion power 

control bit 

2. The transmission power control method as 
claimed in daim 1 , characterized in that said nK>- 

10 bile station perfom^ said soft handoff with said 
old base station and said new base Nation by us- 
ing one of the combinations of an identical 
spreading code and an identical transmission fre- 
quency, different spreading codes and an identi- 

15 cal transmission frequency, an identical spread- 
ing code and different transmission f requertcbs, 
and different spreading codes and different 
transmission f requendes. 

20 3. A transmission power control method during a 
soft handoff which transfers communications be- 
tween a nx}bile station and an old base station to 
communications between the nrK>bile station and 
a new base station in a CDMA (Code Division 
25 Multiple Access) system, said transmission pow- 
er control method characterized by comprising 
the steps of. 

measuring, at said nrK>bile station, a first 
SIR (Signal-to-interference Ratio) of a received 
30 signal from said old base station to interference; 

measuring, at said mobile station, a sec- 
ond SIR of a received signal from said new base 
station to the interference; 

comparing, at said nK>bile station, the first 
35 SIR with the second SIR; 

selecting, at said nr>obile station, one of 
said first SIR and said second SIR, a selected 
SIR being greater than the other, 

dedding, at said nr>obile station, in accor- 
40 dance with the selected SIR, a transmission pow- 
er control bit for determining transmission power 
of said old base station and said new t>ase sta- 
tion; and 

transmitting said transmission power con- 
45 trd bit from said mobile station to said old t>ase 
station and sakj new t>ase station. 

4. The transmission power contrd method as 
dalmed in daim 3, characterized in that said mo- 

50 bile station performs said soft handoff with said 
old t>ase station and said new base station by us- 
ing one of the combinations of an identical 
spreading code and an identical transmission fre- 
quency, different spreading codes and an identi- 

55 cal transmission frequency, an identical spread- 

ing code and diffierent transmesion frequencies, 
and different spreading codes and different 
transmission f requendes. 
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5. The transmission power control method as 
claimed In daim 1, characterized by further conv 
prising the steps of: 

measuring, at said mobile station, a first 
SIR (Signa^to-lnterference Ratio) of the received 5 
signal from said old base station to interference; 

measuring, at said mobile station, a sec- 
ond SIR of the received signal from said new 
base station to the Interference; 

comparing , at said mobi le station, the first io 
SIR with the second SIR; 

selecting, at said mobile station, one of 
said first SIR and said second SIR, a selected 
SIR being greater than the other; 

deciding, at said nrK>blle station, in accor- is 
dance with the selected SIR. a third transmission 
power control bit for determining transmission 
power of said old base station and said new base 
station; and 

transmitting said third transmsslon power 20 
control bit from said nrx>bile station to said old 
base station and said new base station at trans- 
mission power controlled In accordance with said 
selected transmission power control bit 

25 

6. The transmission power control method as 
claimed in daim 5, characterized In that said mo- 
bile station performs said soft handoff with said 
dd base station and said new base station by us- 
ing one of the combinations of an Identical 30 
spreading code and an identical transmission fre- 
quency, different spreading codes and an identi- 
cal transmission frequency, an Identical spread- 
ing code and different transmission f requendes, 

and different spreading codes and different 35 
transmission f requendes. 

7. A mobile station performing transmission power 
oontrd during a soft handoff which transfers 
communications between a mobile station and 40 
an dd base station to communications between 

the mobile station and a new base station In a 
CDMA (Code Division Multiple Access) system, 
said nK>blle station characterized by comprising: 

means for extracting a first transmission 45 
power control bit which designates transmission 
power of the nrK>blle station, from a received sig- 
nal transmitted from said old base station; 

means for extracting a second transmis- 
sion power control bit which designates transmis- so 
sion power of the mobile station, from a received 
signal transmitted from said new base station; 

means for comparing the transmission 
power designated by said first transmission pow- 
er contrd bit and the transmission power deslg- 55 
nated by said second transmission power control 
bit; 

means for sdecting one of said first trans- 



mission power control bit and said second trans- 
mission power control bit. a sdected transmis- 
sion power contrd bit designating lower trans- 
mission power, and 

means for contrdling the transmission 
power of said nrxiblle station in accordance with 
said sdected transmission power contrd bit 

8. The mobile station as daimed In daim 7, charac- 
terized in that said mobile statk>n performs said 
soft handoff with said old base station and said 
new base station tiy using one of the combina- 
tions of an identical spreading code and an iden- 
tical transmission frequency, different spreading 
codes and an identical transmission frequency, 
an identical spreading code and different trans- 
mission frequendes, and different spreading 
codes and different transmission frequendes. 

9. A nK)blle station performing tran^ission power 
control during a soft handoff which transfers 
communications between a mobile station and 
an dd base station to communk:ations between 
the nrK>blle station and a new base station in a 
CDMA (Code Division Multiple Access) system, 
said nrK>blle station characterized by comprislrYg: 

means for measuring a first SIR (S^nal- 
to-lnterferonce Ratio) of a received signal from 
said old base station to Interference; 

means for nneasuring a second SIR of a re- 
ceived signal from said new base station to the in- 
terference; 

means for comparing the first SI R with the 
second SIR; 

means for sdecting one of said first SIR 
and said second SIR, a sdected SIR being great- 
er than the other, 

means for dedding. In accordance with the 
selected SIR« a transmission power contrd bit for 
determining transmission power of said old base 
station and said new t>ase station; and 

transmitting said transmission power con- 
trd bit from said mobile station to said dd base 
station and said new t>ase station. 

10. The mobile station as daimed in daim 9, charac- 
terized In that said mobile station performs said 
soft handoff with said old base station and said 
new base station tyy using one of the combina- 
tions of an identical spreading code and an iden- 
tical transmission frequency, different spreading 
codes and an identical transmission frequency, 
an kientlcal spreading code and different trans- 
mission frequendes, and different spreading 
codes and different transmission frequendes. 

11. The mobile station as daimed In daim 7, further 
characterized by comprising: 
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rnear^ for measuring a first SIR (Stgnal- 
to-lnterferenc8 Ratio) of the received signal from 
said old base station to interference; 

mear^ for nrteasuring a second SIR of the 
received signal from said new base station to the 5 
interference; 

means for comparing the first SIR with the 
second SIR; 

means for selecting one of said first SIR 
and said second SIR. a selected SIR being great- io 
er than the other; 

nr>eans for deciding, in accordance with the 
selected SIR, a third transmission power control 
bit for determining transmission power of said old 
base station and said new base station; and is 

means for transmitting said third transnrtis- 
sion power control bit from said mobile station to 
said old base station and said new base station 
at transmission power controlled in accordance 
with said selected transmission power control bit 20 

12. The nrK>bile station as dainned in daim 11, char- 
acterized in that said mobile station perforrr^ 
said soft handoff with said old base station and 
said new base station by using one of the com- 2S 
binations of an identical spreading code and an 
identical transmission frequency, different 
spreading codes and an identical transmission 
frequency, an identical spreading code and dif- 
ferent transmission frequendes, and different 30 
spreading codes and different transmission fre- 
quendes. 

13. A transmission power control method for imple- 
mentation by one mobile station communicating 35 
with nnuttiple t>ase stations, wherein during a 
hand-over period, in which the nrabile station 
communicates with two base stations, the mobile 
station implenrtents a dosed loop transmission 
power level control. 40 

14w Atransm'^ion power contrd method according 
to daim 1 3 wherein said dosed loop control is inr>- 
plemented by reference to indicated power levels 
and/or signal to noise ratios of signals received 45 
from the two base stations, selecting the lower of 
the indicated transmission power levels and/or 
the greater of the received signal to noise ratios. 

15. A method according to daim 13 or 14 wherein so 
each signal received from a base station contains 

a transnussion power control bit for extraction at 
the mobile station. 

16. Amethodorapparatus having the featuresof any 55 
combination of the preceding claims. 
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